SuMMarY: Mudflats are an important component of estuaries, where they may occupy large areas and provide feeding and nursery grounds for many fish and bird species, as in the Tagus estuary. However, knowledge on their role and functioning is still expanding. Spatial and temporal dynamics of nekton assemblages in a mudflat of the Tagus estuary were evaluated to determine their role in the estuarine functioning. Feeding activity and daily rations of the most important nekton species are also analyzed. Two intertidal mudflat areas (upper and lower) were sampled, as well as the adjoining subtidal area. Sampling was conducted every two months, during a yearly cycle. a 24 h sampling cycle was conducted to investigate daily feeding patterns and determine daily rations. Crangon crangon, Carcinus maenas, Palaemon longirostris, Palaemon serratus and Pomatoschistus microps dominated the nekton community. a marked seasonal pattern was noticed with the highest densities recorded in spring and summer, corresponding to recruitment episodes of these species. Highest biomass values were recorded in the subtidal zone, while the highest densities were recorded in the intertidal zone. The mudflats seem to play an important role in the dynamics of the Tagus estuary, acting as a feeding and nursery areas for several nektonic species.
inTrOduCTiOn estuarine systems are among the most productive and valuable ecosystems on earth (Costanza et al., 1997) . estuaries consist of a complex mixture of distinctive habitats and their importance, dynamics, functions and ecological connectivity are still poorly understood (elliott and Hemingway, 2002) .
Mudflats are a dominant habitat in many estuaries, often covering a considerable part of the total estuarine area. This particular type of habitat has been recognised to be of key importance for the estuarine food web due to its high productivity when compared to subtidal areas (elliott and dewailly, 1995) . However, unlike estuarine salt marshes, which have long been considered highly productive habitats and thoroughly studied (Cattrijsse et al., 1997; rountree and able, 1997; Halpin, 2000; Hampel et al., 2003) , mudflats have only recently become an object of study (boer and Prins, 2002; Morrison et al., 2002; Melville and Connolly, 2005; dolbeth et al., 2007) .
Comparative studies between different estuarine habitats have focused mainly on the different role of vegetated and unvegetated habitats in estuarine biological communities. Seagrass habitats and macroalgal beds are extremely productive and important habitats for juveniles of many fish species (Weinstein and brooks, 1983; Heck et al., 1989; Sogard and able, 1991) . However, unvegetated estuarine habitats such as marsh creeks or mudflats have also been recently recognised as key habitats, acting as refuge and foraging areas for juveniles of many fish species (Paterson and Whitfield, 2000) .
Several juvenile fish and crustacean species use estuarine mudflat areas as nursery grounds particularly when they can benefit from their great advantages, i.e. high productivity, abundance of food resources and refuge provided by shallow intertidal waters (goldberg et al., 2002; amara and Paul, 2003; Kanou et al., 2005; Vinagre et al., 2006) . The use of these habitats by nekton species can be analysed in terms of costbenefit, particularly due to the high instability of abiotic conditions and the risk of stranding, which are selective factors for the occurrence of several species in these areas. However, species that tolerate such conditions can benefit from the advantages listed above (Morrison et al., 2002; Kanou et al., 2005; Salgado et al., 2004; Vinagre et al., 2006) .
Mudflats are periodically immersed and emerged in each tidal cycle and are therefore only available to nekton during tidal inundation, which implies tidal migrations to use this habitat. They are used by juveniles of several fish species which undertake tidal migrations mostly at night. (Morrison et al., 2002; Kanou et al., 2005; Vinagre et al., 2006) .
Mudflats represent a large part of the total intertidal area (between 20% and 40%) of the Tagus estuary (Portugal) and are intensively used as a feeding ground by large populations of resident and migratory birds (Moreira, 1999) and as a nursery area by many fish species (Cabral, 2000; Vinagre et al., 2006) . additionally, Salgado et al. (2004) demonstrated the importance of this area for the Tagus estuary dynamics, showing that fish species richness was higher in the mudflat areas than in the tidal creeks, with different species occurring at each of these habitats. although the importance of the Tagus estuary mudflat areas is well determined for some biological communities, namely benthic macroinvertebrates, little attempt has been made to assess the role of these habitats on the structure and dynamics of nekton assemblages. Furthermore, a quantitative assessment of the predation pressure of nekton on benthic prey has never been performed in these mudflat areas.
This study aims to characterise the nekton assemblage of the main mudflat area of the Tagus estuary and to assess its structure and spatial and seasonal distribution patterns in its upper and lower levels and in the adjoining subtidal area. diel feeding patterns of nekton species and predation pressure on the main macrobenthic prey were assessed and the role that this mudflat plays in the overall dynamics and functioning of the Tagus estuary was also evaluated.
MaTerial and MeTHOdS

Study Area
The Tagus estuary (38º40'n 9º15'W) is one of the largest estuaries on the atlantic coast of europe, with a length of 50 km and an area of 325 km 2 . The tidal range is about 4 m and the intertidal and saltmarsh areas account for ca. 40% of the total estuarine area. The mean depth of the estuary is ca. 5 m and the maximum depth is 40 m near the mouth of the estuary. The river flow varies both seasonally and interannually, with a mean discharge of 400 m 3 s -1 (bettencourt and ramos, 2003) .
The Tagus estuary includes several protected areas, one of the most important being the Tagus estu-ary nature reserve, with an area of 145 km 2 (Farinha et al., 2001) . a large part of this area consists of mudflats that become emerged at low tide, playing an important role as feeding grounds for wintering birds that use the area as a stopover site during their winter migrations (Moreira, 1999) . The study area was located in the upper estuary in a sheltered southern branch located near alcochete (Fig. 1) , in a large mudflat intertidal area with an adjacent channel representing the subtidal habitat.
according to the elevation of intertidal areas, two sampling sites were selected: one more elevated and the other near the subtidal channel zone. The mean emersion times for the two areas were calculated using the synoptic equations for the water level. The estimates obtained were 17 hours day -1 for the upper part of the mudflat and 14 hours day -1 for the lower part. The subtidal area (channel) was always submerged. Salinity in this area varies from 4 in winter to nearly 30 in summer, while water temperature ranges from 8 to 26ºC (Cabral et al., 2001 ).
The present study was carried out in 2005, which is considered to be a dry year with low overall precipitation values. river flow during this year showed a pronounced reduction. Hydrological data were obtained from inag and the Portuguese Water institute (http://snirh.inag.pt).
Sampling and laboratory procedures
Preliminary work was performed in this mudflat area in June and July 2004 in order to select the tidal phase and period of the day to be sampled during the study period. in this survey, sampling was performed covering all possible combinations of diel (day, night and dawn/dusk) and semi-lunar cycles (full moon, new moon and quarter moon). Six replicates of each combination of these cycles were carried out (three in each month, whenever the combinations existed). Samples were taken on three consecutive days in each lunar phase. Since the tidal regime is semidiurnal, two surveys per day could be conducted. results from this preliminary work showed that the best period to perform the regular sampling in 2005 was during the night at neap tides (quarter moon), when the nekton abundances and biomasses showed the highest values.
according to Hemingway and elliott (2002) , in order to understand the functional role of nekton in open estuarine habitats, the use of appropriate sampling methods is especially important. in some cases, in order to effectively sample a variety of habitats within a given area, multi-method surveys may be employed as the capture of all components of a fish assemblage requires several methods to be used concurrently. in the present study, it was not possible to use the same method at the two different habitat types (intertidal and subtidal), so a brief description of each one is given.
in order to study estuarine nekton distribution throughout the intertidal area, two encircling nets were placed in the mudflats, one in the lower mudflat (closer to the channel), and one in the upper mudflat (closer to the salt marsh), approximately 200 m from each other. Sampling was conducted every two months, from January to november 2005. The nets were deployed simultaneously by boat at high tide peak. both nets had a perimeter of 100 m and a mesh size of 5 mm, and were supported by 20 wooden sticks with a 3 m height. Metal weights were attached to the bottom of the nets so that they would be naturally buried in the mud when deployed. The operation took the shape of a closed circle trapping the nekton inside. in order to avoid scaring the fish, the boat was operated with sticks, the motor was turned off and silence was kept. at low tide the mudflat drains completely, leaving the organisms trapped in the nets. The organisms were hand collected, kept in plastics bags and preserved frozen. The net perimeter was used to calculate the area of the sampled circle in order to estimate densities of the organisms captured. The same procedure was repeated for three consecutive nights for each sampling month, so samples from one night constitute one replicate. The encircling nets could not be used in the channel due to their dimensions, so this subtidal area was sampled using a beam trawl. The trawl opening (2.5 m) and the distance travelled (obtained using the coordinates recorded at the beginning and at the end of each trawl with a global positioning system, gPS) allowed us to determine the area sampled. The trawl net had a similar mesh size to the encircling nets: 5 mm. Three beam trawl replicates of 10 min duration were performed on one of the days when the encircling nets were deployed at the intertidal areas. The two methods used have similar selectivity, which means that both capture similar sizes and nektonic species. at the beginning of each trawl, and while the encircling nets were deployed, water salinity, dissolved oxygen (%) and conductivity (ms cm -1 ) were measured with a multi-parameter probe (WTW). Temperature (ºC) was recorded every 15 min using three data loggers (HObO H20-001) placed permanently at the three sampled areas. data stored in the data loggers were downloaded after each sampling. at the end of each trawl, individuals were captured, placed in plastics bags and preserved frozen.
in order to estimate daily food consumption of the most abundant nektonic species, sampling was conducted at 2 h intervals over two 24 h periods in april 2005, at the channel which represents the subtidal habitat. Samples were taken using a beam trawl. random samples of each species were taken from each haul and were immediately frozen. all individuals caught were identified, counted, measured (total length with 1 mm precision) and weighed (wet weight with 0.01 g precision) at the laboratory. Thirty individuals from each species were randomly selected from each haul of the 24 h cycles. These individuals were measured (total length with 1 mm precision), and weighed (wet weight with 0.01 g precision), and their stomach contents were weighed (wet weight with 0.001 g precision).
Data analysis
nekton abundance data was expressed in number of individuals per m -2 and biomass data to g m -2 . Species richness (S) (total number of species), Pielou's evenness (J) and Shannon-Wiener's (H') diversity indices were calculated for each sampled habitat. differences between species density and biomass in the three areas were evaluated by the Kruskall-Wallis test. a significance level of 0.05 was considered. Patterns of variation in community structure were investigated by performing a canonical correspondence analysis (CCa), using nekton density and biomass values and the following environmental variables: temperature, salinity and the percentage of dissolved oxygen in water. Multivariate analyses were carried out using the CanOCO 4.5 package (Ter braak and Šmilauer, 2002) .
The consumption of prey by the most abundant nektonic species was assessed using the daily food ration. The model of eggers (1977) was adopted to calculate the individual daily ration. The eggers (1977) model is the most appropriate for computing daily rations based on stomach content data obtained from field studies, according to a literature review on this subject (Héroux and Magnan, 1996) . The estimation of the daily ration C 24 is given by:
where W 24 is the mean weight of the food content over 24 h (g) and R is the instantaneous evacuation rate (h -1 ). evacuation rates for the species studied were derived from the literature (Table 1) . Since this parameter depends on the temperature, the values selected were obtained at temperatures similar to those obtained in the field during the study period.
Fullness index (Fi, in %) was computed for each individual following the equation of Hureau (1969) :
where S is wet weight (g) of stomach contents and W is body wet weight (g), without stomach contents. The means of the fullness indices were plotted against actual time of haul to represent the diel feeding patterns.
reSulTS
Environmental variables
Mean values of the environmental variables considered were similar in the three study areas (Table  2 ). Mean temperature values were similar and the most marked differences were related to the maximum values, which were higher in the intertidal areas than in the subtidal area. The extreme values obtained for temperature in the intertidal areas correspond to periods when the water level at these sites diSTribuTiOn and Feeding PaTTernS OF neKTOn in a MudFlaT • 595 was extremely low. Salinity values were also similar for the three areas, with the largest amplitudes recorded in the subtidal area ( Table 2) .
The emersion period in the intertidal mudflat areas (number hours per day) was longer in the upper part of the intertidal mudflat. nevertheless, the entire mudflat always remains completely drained for more than 12 hours each day.
Nektonic assemblages: species composition and abundances a total of 13 fish and 6 decapod crustacean species were identified. Mean density (ind m -2 ) and biomass (g m -2 ) values of the species sampled in the three areas considered are presented in Table 3 . a small number of species dominated this nekton community: Crangon crangon (brown shrimp), Carcinus maenas (green crab), Palaemon longirostris (delta prawn), Palaemon serratus (common prawn), Pomatoschistus microps (common goby) and Sardina pilchardus (sardine). These species were also the ones that accounted for the highest biomass values. nevertheless, Liza ramada (grey mullet) and Solea senegalensis (Senegal sole) also showed high values of biomass.
The lower part of the intertidal area showed the highest number of species (18), compared with 15 species in the other sampled areas. The ShannonWiener diversity index (H´) was also highest in the lower intertidal zone, followed by the upper intertidal zone, with the lowest value being recorded in the subtidal zone. The evenness index (J') showed a similar spatial variation pattern (Table 4) .
Nektonic assemblages: spatial and temporal distribution patterns
The CCa performed based on nekton abundance data revealed that salinity, water temperature and dissolved oxygen were the most important environmental variables influencing the community structure (Fig. 2a) . The first two CCa ordination axes accounted for 43.8% of total variance.
Temperature was responsible for the main gradient which seems to separate the different species. Palaemon longirostris, Solea senegalensis and Pomatoschistus microps appear on the right side of the diagram, mainly related to higher values of temperature and salinity (Fig. 2a) The CCa performed regarding species biomass showed a similar pattern to that obtained using densities, emphasising the role of temperature as a structuring factor of the nekton community (Fig. 2b) . The first two CCa ordination axes explained 35% of total variance. The ordination plot shows a seasonal variation pattern: summer months are clearly separated from autumn and winter months, with the variables temperature and salinity closely associated with this pattern (Fig. 2b) . The spatial variation pattern is not evident. The species associated with The brown shrimp, C. crangon, was one of the most abundant species throughout the sampling period in the three areas considered and its density and biomass values were higher in the subtidal zone during almost the whole year (Fig. 3a) . in May a density peak was recorded for this species in all the sampled habitats, though its highest value occurred in the upper intertidal zone (11.8 ind m -2 ). in the same month the biomass of this species showed a strong increase, reaching a peak of 3.4 g m -2 in the subtidal habitat. Significant differences in the biomass values were found between the three areas considered (H=7.37; P<0.05). The smallest individuals were also captured in May (Fig. 4a) . The largest individuals occurred during the winter months and seasonal variation in the individuals' total length was similar in the three sampled areas (Fig. 4a) .
The green crab, C. maenas, showed a similar pattern, with the highest densities recorded in the subtidal zone during almost the whole year (Fig. 3b) . May was also an exception for this species, with density and biomass peaks (0.5 ind. m -2 and 10.7 g m -2 , respectively) occurring in the lower intertidal zone (Fig. 3b ). Significant differences between the three areas were found for this species' biomass (H=7.38; P<0.05). The smallest individuals were always captured in the upper intertidal zone, which showed relatively low densities for this species, while the largest individuals occurred mainly in the subtidal zone. The smallest lengths were recorded in July (Fig. 4b) .
The common goby, P. microps, showed similar patterns of abundance and biomass in the three study areas (Fig. 3c) . density and biomass values showed an increase in the spring and summer months, reaching their maximum values of 3.03 ind. m -2 and 0.68 g m -2 , respectively in July, both in the lower intertidal zone (Fig. 3c) . no significant differences in abundance and biomass values were found between the three study areas. The smallest individuals of P. microps were captured in July, which was also the month when the density and biomass peaks for this species were recorded (Fig. 4c) . These small individuals were captured mainly in the upper intertidal zone, while the largest ones were found in the subtidal zone (Fig. 4c) . Figure 5a shows the 24 h feeding pattern of C. crangon for the two sampled days, based on fullness index. The feeding pattern of C. crangon showed a peak around 14:00 (Fig. 5a ). On the second day of sampling, a clear peak was obtained at dusk, followed by a decrease in feeding at the beginning of the night. both days showed an increase in stomach fullness towards dawn. This species also showed feeding peaks between low and high tide.
Diel feeding intensity and consumption
The feeding pattern of the green crab, C. maenas, was similar for both days, with increased feeding observed in the afternoon (Fig. 5b) . Two clear peaks of feeding were recorded, one around dusk and the other during the night.
For the common goby, P. microps, a similar feeding pattern was noticed, with peaks of stomach fullness during the afternoon and night (Fig. 5c) . an increased feeding until dawn was also observed for both days. The peaks of feeding observed for this species were recorded between low and high tide.
Consumption estimates varied considerably according to species (Table 5) . S. senegalensis was the species for which the highest consumption estimate was obtained ( 1.77 g d -1 ). although the common goby P. microps was one of the most abundant species, its consumption estimate showed the lowest value (0.00047 g d -1 ). The Senegal sole, S. senegalensis , contributed considerably to the overall consumption of the nekton assemblage in the studied mudflat. diSCuSSiOn understanding the relationship between species distribution and environmental variables allows us to identify the ecological processes that regulate different populations and communities in ecology. However, besides all the changes in environmental conditions, many species change their habitats according to their ontogeny or seasonal rhythms, which means that relations between different species and their environment or habitat are dynamic spatial and seasonally (Morrison et al., 2002; Kanou et al., 2005) .
intertidal habitats are now receiving special attention in an attempt to establish their value for the species that use them at different stages of their life cycle. little work has been done about the nekton communities that use mudflat habitats. The processes related to the use of these areas by highly mobile individuals like fish or crustaceans are still largely unknown.
The number of fish species recorded in the mudflat habitat of the Tagus estuary (13 species) was lower than that recorded in a previous study conducted in the same area, which reported 22 fish species (Salgado et al., 2004) . nevertheless, the most abundant fish species were the same and showed similar densities to those obtained in the present study. another study conducted in the same intertidal mudflat showed that the main predators of S. senegalensis juveniles were the same nekton species caught in the present work, with similar density values being obtained (Vinagre et al., 2006) . When compared to other geographical areas, the studied mudflat showed lower species richness: 17 fish species were recorded on an intertidal mudflat from an australian estuary (Morrison et al., 2002) , 20 in the same habitat in an estuarine system in Japan (Kanou et al., 2005) and 18 in France (amara and Paul, 2003) . regarding the subtidal habitat sampled, the number of fish and crustacean species captured was also lower than that reported in previous works conducted in the Tagus estuary, near the study area (Cabral, 1998) Comparative studies between vegetated and unvegetated habitats are frequent and often show that vegetated habitats, namely salt marshes and sea grass meadows, support different and more abundant fish cies (rozas and reed, 1993; Szedlmayer and able, 1996; gray et al., 1998; Hampel et al., 2003) . Salgado et al. (2004) reported the occurrence of 22 fish species in the same mudflat habitat as the present study and 14 in the marsh creeks, which demonstrates that only a limited number of the fish species occurring in the upper part of the Tagus estuary use the salt marsh habitats. For some tropical estuarine systems, a higher number of species has been reported in the mudflat habitat than in the adjacent mangrove area (Hindell and Jenkins, 2004) . The nekton community from the study area seems to be seasonally structured, reflecting the density peaks of the most abundant species. This pattern has been already described for the fish communities which use the salt marsh creeks from this area in the Tagus estuary (Salgado et al., 2004) , as well for other european estuarine systems (beyst et al., 2001; amara and Paul, 2003) .
in the present work, the subtidal channel recorded the highest values of biomass, with a similar seasonal variation pattern to that obtained for densities of nektonic species. However, the maximum density values were recorded in the intertidal areas. Therefore, a higher number of individuals per unit of area occur in the intertidal zone, but these individuals are smaller than the ones caught in the subtidal zone, which suggests that this habitat may play an important role for juvenile nekton species.
The most abundant species found in the present work were similar to those reported previously for this area (Salgado et al., 2004) and for similar habitats in european estuaries: regarding decapoda crustaceans, the dominant species for this area were P. longirostris, P. serratus, C. maenas and C. crangon. The brown shrimp, C. crangon was the dominant species in the three sampled habitats. This species and the green crab, C. maenas, are common inhabitants of shallow-water habitats on european coasts (Cattrijsse et al., 1997; beyst et al., 2001; amara and Paul, 2003) . C. crangon constitutes an important link in the estuarine trophic web: juvenile shrimp have been described as important predators of the meiobenthos and the microphytobenthos, while adults can exert a considerable predation pressure on macrobenthic communities, but the species itself is a major prey item for all dominant demersal fish species (Cattrijsse et al., 1997) . Furthermore, its high consumption and production rates underline its important role in the functioning of the estuarine ecosystem (redant, 1980; Cattrijsse et al., 1997) . in the present study this species was always more abundant in the subtidal habitat, with a peak density in May in the upper intertidal zone. This peak corresponds to the recruitment period of this species. during this period of the year, food availability throughout the intertidal mudflat is high and gobies, which are reported to be one of the major predators of this species (norte-Campos and Temming, 1994) , are mainly restricted to the subtidal habitats, suggesting that the increase in abundance of C. crangon in the intertidal zone may be related to these factors.
regarding fish species, the highest abundance values were those of P. microps, P. minutus, S. pilchardus and L. ramada, with the common goby P. microps showing the highest density values throughout the sampling period. Similar abundance values for this species were recorded previously, for other shallow estuaries and coastal areas (amara and Paul, 2003, leitão et al., 2006) . The subtidal habitat seems to be important for the common goby, although the maximum density values were recorded at the lower part of the intertidal mudflat in July. also, in this case the abundance peak seems to reflect the recruitment event for P. microps, as the individuals captured in this month were the smallest of the whole year. The juveniles of P. microps may benefit from the decrease in C. crangon abundance in the intertidal area during this time of the year.
intertidal mudflats have already been recognised as key habitats for the estuarine food web because of their disproportionately high productivity in comparison with subtidal areas (elliott and dewailly, 1995) . The macrobenthic community of this intertidal mudflat in the Tagus estuary was previously studied and results have shown that density and biomass values recorded in this area were high (França, 2006; rodrigues et al., 2006) . When compared to the same type of community in the subtidal habitat, the differences were also pronounced, always with higher density and biomass values recorded in the intertidal mudflat (França, 2006; Vinagre et al., 2006) . This fact, and the present results showing that larger individuals are found almost exclusively in the subtidal area, indicate that this Tagus estuary intertidal mudflat seem to play an essential role in the system dynamics as it is a prime candidate to be considered as a nursery area, e.g. high availability of food resources and refuge against predators. Mudflats have already been described as important nurs-ery areas for some species in previous works (van der Veer et al., 2001; Morrison et al., 2002; amara and Paul, 2003; Vinagre et al., 2006) . This habitat separation between juveniles and adult individuals recorded in the present work was also analysed previously: gibson (1973) studied the differences in abundance of several species with depth and concluded that there must be an active selection of depth by fish of a particular size. This spatial segregation may be related to feeding behaviour since smaller fish feed on organisms which have their maximum abundance intertidally and would also reduce intraspecific competition and prevent or reduce predation by other species (gibson, 1973) .
The present work did not record significant differences between the use of the upper and lower intertidal areas of the studied mudflat by the nekton species. Morrison et al. (2002) also showed, in a study conducted at a mudflat in new Zealand, that the whole tidal flat appeared to provide a habitat for most fish species, with no particular spatial segregation patterns. This indicates that fishes move between the deeper channels to the upper margin of the mudflat.
no clear pattern was detected regarding feeding activity of nekton species, although the most abundant species showed a tendency to increase feeding around dusk and dawn. Similar feeding patterns were found for gobies in the north Wadden sea (norteCampos and Temming, 1994) . This pattern is usually associated with diurnal feeding species, as it is more advantageous not to forage during full daylight in order to achieve cover from predation and, at the same time, take advantage of the vulnerability of the prey (Pihl and rosenberg, 1984; norte-Campos and Temming, 1994) .
Migrations to and out of the intertidal zone are fully synchronised with the tides, and this has been reported to influence the feeding behaviour of several species like P. microps to a larger extent than the diel cycle (Hampel and Cattrijsse, 2004) . norteCampos and Temming (1994) found a peak of feeding activity for the common goby at high tide and a similar pattern was recorded for macrocrustaceans (Cattrijsse et al., 1997) . generally, in intertidal areas, where species must adapt to constant changes in the environment, the tidal stimulus seems to be a prime factor governing the behaviour of nektonic species (rozas and reed, 1993) .
The Senegal sole, S. senegalensis showed the highest values of consumption among the studied nektonic species. The value of this mudflat habitat as a foraging area for this species has been reported previously (Vinagre et al., 2006) . The present work underlines this importance for this commercially important species that uses the Tagus estuary as a nursery area. The consumption values obtained for the other species were lower than the ones reported for other regions (Pihl and rosenberg, 1984; norteCampos and Temming, 1994; Maes et al., 2003; Hampel and Cattrijsse, 2004) .
The results of the present study emphasise the importance of this mudflat habitat in the Tagus estuary for the nekton communities. Many of the species captured seem to benefit from the advantages of the intertidal habitat, particularly the high availability of food. Further studies about this intertidal mudflat and the communities that explore it are crucial in order to understand its structure, dynamics and relation to other estuarine habitats.
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